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This declaration is submitted imder 37 CF.R. §1 .13 1 prior to any Boa! refection of IX §L 
Patent Application Serial Niimber 10/003,231 to establish invention of the subject .matter of the 
rejected claims prior to January 4, 200 1 . 

I 5 . Song-Hna SM> do hereby declarer 

1 . I have been employed by Intel Corporation Jxorn prior to January 4» 2001 until the present. 
My current job ti tle is Senior Engineer. 

2. I am. a co-Inventor of the inventive subject master of the present application as described* 
illustrated* and claimed therein* 

3. Prior to January 4 S 200 1 5 the inventive subject matter that is described, illustrated, and 
claimed: in corresponding claims of the present application was completed In the United States as 
evidenced by toe following: 

a. Prior to January 4, 2001 P baying earlier conceived the claimed subject matter in the 
United Stales with the eo-inventora^ I personally generated a draft of an Invention 
Etfsclos&r@, a copy of which is attached hereto as Exhibit A (8 pages)* The dates that have 
been deleted torn Paragraphs 1 3 and 1 6 of Exhibit A are prior to lann^ry 4 S 2001 s Other 
sensitive Information has been blocked out from Exhibit A. 
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b, Figure 2 of Exhibit A illustrates conceptually an IC (iMegrated circt5.lt) die having 
tenmnate. being attached to corresponding pads of a substrate, 

A liquid^ low GTE (coefficient of thermal expansion) finding no~f!ow underfill 
material is dispensed on a component-mounting area of a substrate, including on the 
substrate pads* Parades of silica Oiler are sfeo« snrrnnndiog osie of the substrate pads, 
litis is seen in the Illustration in the left4i£tiid side of Figure 2 of Exhibit A* which 
corresponds to FIO. 5 of fee present application. 

Following the direction indicated by the first arrow of Figure 2, the next illustration 
shows an IC with. Its terminals aligned with and eoiDp.ressed down upon the pads of a 
substrate, squeezing out particles from between the tesminals and the pads. 1 his illustration 
cor^sponds to FIG, 6 of the present applieatlnru As .farther described In Exhibit A y e.g. in 
Paragraph 14, in an embodiment the fluxing capability of the wfefiO material eflectively 

pre-solders, and copper materials, during a soaking period at a ter;nperature ranging frora 
13&-180C. 

Folio wmg the direction i$dj€a£e4 by the second arrow of Figure 2 5 the next 
illustration shows the fC with its t«Mfe completely jomed to the pads of a substrate, 
following the application of suitable heat, to reflow solder. When cooled, the hardener! 
underfill encapsulates the terminal^ pads, and solder connections, Tim iilostmiion. 
correspond to FIO. 7 of the present application. 

If should be noted that, although Figure 2 of Exhibit A appears to show most if not 
all particles squeezed out to hetwuen the IC temnnals and the substrate pads. In some 
embodiments of the IC package (suon as that: described below regarding Exhibit C) s oot all 
particles are squeezed .-out, but enough partfeles are squeezed out so the remaining ones do 
not prevent adequate physical and eiecMal contact between the terminals and pads after the 
solder reifaw operation. 



0. Prior to jg&taagy 4 P 2001 , 1 was personally involved in the construction of prototype 
IC packages utilising low CTB floxiBg no-ttow underM! materials, as described in Exhibit 
A. My responsibilities- Included the selection of materials asxd eq^pment; defining Mgh > 
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volume, cost-effective processes to improve yield and reliability of IC-io-substrate 
intereomieetioBs using low CTE fluxing no-flow underfill materials; the building and testing 
of prototypes; and analyzing test results. 

d. Exhibit B (I page): shows an optical mierophotograph of a cross- section of a prior art 
IC-to-substrate bitercomieehon. I received and analyzed this niierophotograph prior to 
January 4 5 2001.. This interconnection has an underfill material that did not contain any 
significant amount of low CTE silica particles, and m \vhiizk compression was not used to 
press the IC onto the substrate prior to or concurrently with heating. The die is shown in. the 
upper portion of Exhibit B, In this test, the die has a number of relatively high melting point 
terminal s or bumps of hemispherical: shape, The substrate* hi the lower portion of Exhibit B 5 . 
has a number of substrate pads, each: of which, has a relatively low Bieltfeg. polBt solder 
hamp of roughly hemispherical shape. After, subjecting this iMercortnection to reftow 
temperature, without added compression, the substimte solder humps meited > hut they did not 
experience adequate wetting or form, good quality solder joints wife the corresponding die 
humps. A typical example of a poor qnaliry solder joint with poor wetting Is fewn in the 
white-outlined box labeled * 4 2 Solder Bumps With Poor Wetting' 5 . 

e. Exhibit: C (1 page) shows an optical mierophotograplt of a emss-seetiort of an I Oio- 
substrate interconnection in accordance with, an embodiment of the present application. I 
received and analysed this microphotogx&ph prior to January 4 9 2001. This interconnection 
has an miderfill material eontaitiing low CTE silica particles, which may be seen within the 
underfill material in the spaces on either side of the solder joint, as well as embedded 
between the die terminal and the substrate pad. The silica particles were approximately 
spherical and ranged in size .from approximately Q; Ipm. to 40,0 pmci* with an average size of 
abont 10,0 pm. The fluxing agent nsed in the underfill was ester acid, which is an organic 
carhoxyhe acid. 

In .addition* compression was provided by a tbermoeompressloii bonder to press the 
IC onto the snbstrate after the IC reached soaking temperature, in order to squeeze out most* 
bat not all. of the silica particles, A clus ter of silica particles may he seen in the central 
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portion o f the sol der joint. 

The die is shown in the upper portion of Exhibit C> In this embodiment, prior to 
reflow temperature:, the die had a number of relatively high, melting point terminals or 
humps of hemispherical shape, and the substrate, seen in the lower portion of Exhibit C, had 
a number of' substrate pads, each of which had a relatively low melting point solder bump of 
roughly hemispherical shape. After subjecting, this interconnection to reflow temperature, 
while continuing to maintain compression with the therm ocompression bonder, the substrate 
solder bumps melted, experienced good wetting, and formed high quality solder joints with 
the corresponding die bumps, A typical example of a high quality solder joint with good 
wetting is labeled **So!der Io*nt*\ 

£ When I finished testing; and evaluating the prototype IC package of the type shown 

in Exhibit C, I believed that it worked satisfactorily for its intended purpose* by providing: a 
potentially high yield, high reliability component package having a filled, no-flow underfill, 

■4. I further declare that ail statements made herein of my own knowledge are true and that, all 
statements made on information and belief are believed to be true, and further that these statements 
are made with the knowledge that willful false statements and the like are punishable by fine or 
imprisonment, or both, under Section 1 001 of Title 1 8 of the United States Code, and that such 
willful false statements may jeopardize the validity of this^ap^iieation or any patent issuing thereon. 





CARLOS A. GONZALEZ HT Al, 



By their Representatives, 

SCHWBOMAM, IAJNDBERG, WOESSNER KXUTH, P. A. 
Attorneys for Intel Corporation 
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